Superconductors with topological surface or edge states have been intensively explored for the prospect of realizing Majorana bound states, which obey non-Abelian statistics and are crucial for topological quantum computation. The traditional routes for making topological insulator/superconductor and semiconductor/superconductor heterostructures suffer fabrication difficulties and can only work at low temperature. Here, we use angleresolved photoemission spectroscopy to directly observe the evolution of a topological transition of band structure nearby the Fermi level in two-dimensional high-Tc superconductor FeTe1-xSex/SrTiO3(001) monolayers, fully consistent with our theoretical calculations. Furthermore, evidence of edge states is revealed by scanning tunneling 2 spectroscopy with assistance of theoretical calculations. Our study provides a simple and tunable platform for realizing and manipulating Majorana states at high temperature.
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I. INTRODUCTION
Topological superconductors, which can host Majorana bound states on their surface or edge, have drawn enormous attention in condensed matter physics [1, 2] . This is because the non-Abelian braiding properties of Majorana states are predicted to play an essential role in topological quantum computation. Intrinsic p-wave superconductors [3, 4] and heterostructures of s-wave superconductors and topological insulators/Rashba-type semiconductors [5, 6] are two typical routes for realizing topological superconductors (or more precisely, superconducting topological states). However, the former suffers from the scarcity of candidate materials and their sensitivity to disorder, whereas the latter suffers from structural complexities and low working temperatures, hindering manipulation of Majorana states in applications. Recently, bulk superconductors with topological surface states [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] provide a new route, where ordinary superconductivity and nontrivial topology can be integrated in a single material, such as FeTe0.55Se0.45 [9] [10] [11] [12] , Bi2Pd [13] and other ironbased superconductors [14] [15] [16] . Among them, the most interesting systems are the high-Tc superconductors, which can significantly raise the working temperature.
Monolayer FeSe grown on SrTiO3(001) (STO) holds the highest Tc (above 65 K [17] [18] [19] [20] [21] [22] [23] [24] ) among all iron-based superconductors and can potentially combines superconductivity and topological properties into a single material [25] [26] [27] . One way of integration is to adjust lattice parameters, for example by substituting selenium by tellurium, which maintains high Tc for monolayer FeTe1-xSex films within a wide range of substitution, as revealed by previous scanning tunneling microscopy/ spectroscopy (STM/STS) [28] and angle-resolved photoemission spectroscopy (ARPES) results [8] . Moreover, a theoretical work predicted that the monolayer FeTe1-xSex system can realize topological nontrivial states through band 3 inversion at the  point [29] and some supporting evidences were found later in ARPES measurements [8] . However, it is far from settled that this monolayer system can serve as a simple and tunable platform for realizing topological superconductivity at high temperature.
In this paper, we perform systematic ARPES measurements with photon energy and polarization dependence on FeTe1-xSex/STO monolayers with different Se content (x) which are grown by in situ molecular beam epitaxy (MBE). In addition to the observation of two bands intersecting, the spectral weight and effective mass of bands change dramatically around x = 0.21, further supporting a transition of topological band inversion nearby the Fermi level (EF). Furthermore, evidence of edge states of monolayer FeTe/STO around 50 meV below EF is observed by STM/STS measurements. Their topological origin can be interpreted by our LDA calculations and band structure results.
II. EXPERIMENTAL AND COMPUTATIONAL METHODS
The crystal structure of monolayer FeTe1-xSex/STO is presented in Fig. 1(a) . Monolayer parameterization is employed as the electron exchange-correlation functional [33] . For band structure calculations, the cutoff energy of 500 eV is taken for expanding the wave functions into plane-wave basis. In the calculations, the Brillouin zone is sampled in the k space within
Monkhorst-Pack scheme [34] . The spin-orbit coupling is taken into account by the second variation method. For 2D free standing FeSe monolayer, the numbers of these k points are 
III. RESULTS
The unit cell of monolayer FeTe1-xSex/STO is tetragonal and contains two iron atoms. Simultaneously, the  band top changes from dxz to pz/dxy and this induces a parity change from even to odd with respect to the xz plane, which is a direct evidence for the band inversion that can be verified by ARPES experiments.
In ARPES measurements, orbital and parity characters of bands can be determined by changing the photon energy and the polarization according to the matrix element effect [35, 36] . We demonstrate the observation of two hole-like bands (, ) and one electron-like band 
2(g)-2(h),
when we change the polarization geometry from p to s, only the  band can be detected, confirming its dxz orbital character with even parity. In the measurements, the third  band with dominant dxy orbital component can hardly be observed because the spectral weight of dxy is the smallest due to the strongest correlation among all the orbitals in iron-based superconductors [39] . By fitting the experimental bands to E = 0 + 1 | | + 2 2 , we determine that the band top of the  and  bands are located at 21.7  0.5 meV and 25.7  1.2 meV below EF, respectively, and that the band bottom of  band is at 20.3  1.2 meV below EF. We summarize the results of the band structure and orbital analysis of the x = 0.21 sample in Fig. 2 
(j).
If there is a topological transition in monolayer FeTe1-xSex, as predicted in the aforementioned LDA calculations, the orbital and parity characters of the ,  and  bands should exhibit a dramatic change through it. Moreover, as shown above, the sample with Se content x = 0.21 is already close to the critical point. To visualize the band inversion process, 7 we systematically study the band structure evolution of monolayer FeTe1-xSex as a function of the Se content x. can observe dramatic changes of bands in samples with different content. In Fig. 3(a) , the spectra weight of the  band increases dramatically with decreasing Se content indicating the increases of pz orbital character in the  band. Moreover, as indicated by a red arrow in Fig.   3(a) , the  band top cannot be observed before the band inversion (x > 0.21). As the orbital character of the  band top changes to pz/dxy during the band inversion process, the  band top becomes significantly enhanced after band inversion (x < 0.21). The enhancement of  band can also be found in Fig. 3(b) , which shows the evolution of d-orbital bands with odd parities. The  band is expected to be clear and the  band to be completely suppressed before the band inversion due to its even parity nature. However, the missing spectral weight indicated by a red arrow becomes apparent after the band inversion. Compared with Fig. 3(a) , the re-emerging band is attributed to the  band, which clearly suggests that the parity of the  band top changes from even to odd. In contrast to results of p-polarized photons, the evolution of the  band exhibits the opposite behavior when measurements are performed with 32 eV s-polarized photons and only orbitals with even parities can be detected, as shown in Fig. 3(c) . The spectral weight of the  band top is clear indicated by a green arrow before the band inversion and is comparative suppressed after the band inversion, which is also consistent with the above analysis.
We can also trace the evolution of the  band. In contrast to the  band, no obvious substrates [42] [43] [44] and electric field regulation [45] [46] [47] . To directly observe the topological edge states by ARPES, we suggest that FeTe1-xSex monolayers should be grown on STO substrates with densely parallel edges, which can be obtained by chamfering STO at specific angle.
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FeTe1-xSex/STO monolayers are the two-dimensional counterpart of FeTe0.5Se0.5 single crystal but with much higher Tc. Majorana bound states have been observed on the surface of the latter [11, 12] . The superconductivity on topological edge states of FeTe1-xSex/STO monolayers can be introduced by the bulk proximity effect. If a magnetic defect is deposited at the superconducting edges to suppress the superconductivity, Majorana bound states are expected to appear at the domain wall between the superconducting and magnetic insulating regions. Due to the high superconducting transition temperature in FeTe1-xSex/STO monolayers [8, 28] , our discovery of its topological nontrivial properties provides us a simple and tunable platform for realizing topological superconductivity and manipulating Majorana bound states at high temperature.
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